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Background and aims: Video gaming is highly prevalent in modern culture, particularly among young people, and a
healthy hobby for the majority of users. However, in recent years, there has been increasing global recognition that
excessive video gaming may lead to marked functional impairment and psychological distress for a signiﬁcant
minority of players. Esports is a variant of video gaming. It is a relatively new phenomenon but has attracted a
considerable number of followers across the world and is a multimillion dollar industry. The aim of this brieﬁng paper
is to review the global situation on esports and related public health implications.Methods: A non-systematic review
was conducted. Information obtained from the Internet and PubMed was collated and presented as genres of games,
varieties and magnitudes of impacts, popularity, ﬁscal impact in monetary terms, government involvement, and
public health implications. Results: There are several different kinds of esports but there was no clear categorization
on the genre of games. Many tournaments have been organized by gaming companies across the world with huge
prize pools, and some of these events have government support. Little information on the health effects associated
with esports was identiﬁed. Discussion and conclusions: A majority of the sources of information were from
commercial settings, and failed to declare conﬂicts of interest, which may result in a biased picture of the current
situation. When gaming activity is being further promoted under the umbrella of esports, it seems reasonable to expect
an increase in problematic gaming and thus increased prevalence of gaming disorder and hazardous gaming. With
increasing demand for treatment services for gaming addition/disorder in different countries across the world, it is a
signiﬁcant public health concern. More empirically based research on this topic is needed.
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INTRODUCTION
Since 2014, the World Health Organization (WHO) has
organized a series of annual expert meetings addressing
the public health implications of excessive use of the
Internet and other communication and gaming platforms.
These activities were undertaken in response to concerns
expressed by professional groups, WHO collaborating
centers, academics and clinicians, particularly about the
adverse health consequences relating to excessive gaming
(WHO, 2018a). In 2017, esports attracted a global audience
of 385 million people (Warman, 2017) and is a multibillion
dollar business (Pei, 2019; Perez, 2018), raising public
health concerns (Chung, Sum, & Chan, 2019;
DiFrancisco-Donoghue, Balentine, Schmidt, & Zwibel,
2019). We are interested in examining the link between
esports and problematic gaming, including Gaming Disor-
der (GD) and Hazardous Gaming (HG), which have been
included in the recently released ICD-11 (WHO, 2018b).
First, it is important to clarify, what exactly is esports?
The word “esports” is the short form of “electronic sports,”
and is considered to be a variant of video gaming. The
Oxford Dictionary also describes esports as a multiplayer
video game played competitively for spectators, typically by
professional gamers. While there is no consensus on the
deﬁnition, it is generally agreed that esports is “competitive
gaming.”
Esports also involves organized, multiplayer video game
competitions, typically between professional players
(one-on-one or in teams), which can be staged in front of
a live audience, streamed online, or broadcasted on televi-
sion (YouGov, 2017). Examples of esports games include
League of Legends (LoL), Counter Strike: Global Offensive
(CS:GO), and Player Unknown’s Battlegrounds (PUBG).
Similar to other sports, everyone can play esports but only
those who have mastered a certain set of skills can play the
game well. In terms of esports, high intensity, reﬁned motor
skills, as well as rapid and accurate hand–eye coordination
are required, like shooting and archery, which both are part
of the Olympic Games (Greenhill & Houghton, 2017).
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There are on-going debates about the similarities and
differences between esports and traditional sports. Elite
players of online games argue that a high level of cooperation,
coordination, and strategic thinking are essential components
to winning. Amateur players starting with easy-to-play games
and viewing competitions in live streaming have a
strong sense of involvement. Both groups will support the
notion of this activity as a sport. On the other hand, others
may not consider esports as a real sport, as it is contrary to the
values of sports involving a pursuit of physical excellence
(Moosa, 2017).
At present, the role and impact of esports is unclear,
especially with regard to international multisport competitions.
Esports was a sports event in the 2018 Asian Games and
conﬁrmed as an ofﬁcial medal event in the 2022 Asian Game
to be held in Hangzhou, China (Graham, 2017). However, in
early October 2018, the International Olympic Committee
(IOC) questioned the overall lack of athleticism and physicali-
ty of esports. During a recent media interview, the President of
the IOC mentioned that the violence, explosions, killing, and
discrimination in nature of some of the esports games contra-
vened Olympic values. Esports have also been criticized for a
lack of standardized rules for players (BBC, 2018; Menezes,
2018). Thus, whether esports will appear in the 2024 Paris
summer Olympic Games is too early to predict. An inconsis-
tent attitude toward esports from sports federations may
increase difﬁculty to identify its position.
In view of the rapid development and public health
concerns of gaming, the WHO invited us to prepare a paper
on esports to facilitate discussions by experts at the Fourth
Meeting on the Public Health Implications of Addictive
Behaviors held in Istanbul at the end of 2017. The discussion
paper provided an overview of esports, with examples of the
most prominent esports activities (including software and
competitions), to provide an insight into the scope of esports
in different countries, identiﬁed public health concerns asso-
ciated with esports, and attempts to address the issue from a
public health perspective. This paper is a modiﬁed version of
the WHO discussion paper with updated information.
METHODS
This paper is a non-systematic review, based on information
retrieved from the Internet and PubMed. With the help of
different online search engines (keywords included:
“esports,” “egames competitions”/“tournaments,” “gaming,”
“excessive gaming,” “problematic gaming,” and “gaming
disorders”), we generated a list of websites and papers that
contained a wide variety of information of esports. We
extracted and collated information to reﬂect different genres
of games, impact, popularity, governments support in differ-
ent countries and jurisdictions, and public health implications.
RESULTS
A brief on common esports games
As esports is still in its infancy, there is no clear categoriza-
tion on the genre of games in esports. Different sources of
information grouped these games in different categories
(Discover Esports, 2017; Elliott, Ream, McGinsky, &
Dunlap, 2012; Intel, 2016; PricewaterhouseCoopers,
2016). The list of genres of games mentioned below is
neither comprehensive nor exhaustive. Some games may be
grouped under a different category using other names or
descriptions and even ﬁt into more than one genre.
First-person shooter (FPS). Players view the action
through the eyes of the character and control who they
shoot (Discover Esports, 2017). Examples of popular games
in this genre include CS:GO, Call for duty, and Doom and
Halo.
Fighting. Another genre involves a battle game between
characters, which is controlled by the players or by the
game’s artiﬁcial intelligence. These games involve rapid
sequence of button presses or mouse movements
(Techopedia, 2018a). Examples of popular games include
Mortal Kombat and Street Fighter.
Sports games. In sports games, players experience virtual
simulations of real sports. The Fédération Internationale de
Football Association football game series is one of the most
popular sports simulator video games among traditional
sport clubs, such as Manchester City, Schalke 04, and Ajax
(Varley, 2018). Other types of sports games in esports
include American football, hockey, basketball, etc.
Multiplayer online battle arena (MOBA). MOBA is a
hero strategic combat between two small teams of players,
each trying to defend their home base and destroy the
opponent’s base (Giant Bomb, 2018). There are a number
of popular MOBA games, with LoL launched (launched in
2009) being one of the most popular esports games in the
world. King of Glory, which was launched in 2015, is a
popular mobile MOBA game in China.
Massively multiplayer online role-playing game
(MMORPG).MMORPG is one of the most structured game
types, allowing thousands of people to play online simulta-
neously. Players develop their characters in the virtual world
through various tasks and battles and the gaming world
keeps running even when the players are away from their
device (Techopedia, 2018b). World of Warcraft is one of the
most popular MMORPGs.
Battle royale games. Another genre involves a survival
game in a “players versus players” setting. A large number
of players search for weapons and ﬁght to be the last
survivor to win (Livingston, 2019). Both battle royale
games, such as PUBG and Fortnite, went viral on the esports
market in mid-2018 (Hornshaw, 2019).
There are many different tournaments organized by the
gaming companies all over the world, some of which are
supported by governments. Examples of some popular
esports tournaments include The International: DOTA 2
Championships, the League of Legends World Champion-
ship, and the Intel Extreme Masters. These tournaments
provide live broadcasts of the competition and prize money
to competitors (e-Sports Earnings, 2018).
Scope of penetration of esport activities
Live streaming allows viewers to watch competitions live,
all over the world at any time. There were many different
live-streaming platforms for esports, such as Twitch,
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Youtube Gaming, and Steam TV (Brathwaite, 2018).
Players and viewers can stream and follow their favorite
games and teams. The penetration of esports activities could
be reﬂected by (a) the numbers of players including profes-
sionals and amateurs; (b) the number of viewers, audience,
spectators, and followers of different kinds of competitions
in real life venues, television programs, and online; and
(c) money invested and generated.
Global players
There are tens of millions and even up to a hundred million
of players participating in various esports games worldwide
(Statista, 2017a). As of August 2017, there were 100 million
players for LoL (Statista, 2017a).
Global audience
There are hundreds of millions watching esports and the
number is increasing: the esports global audience was
estimated to be 385 million people in 2017, of which
191 million were esports enthusiasts and 194 million were
occasional viewers (Warman, 2017).
Prize pools
With prize pools of up to US$26 million, esports prizes are
considerable and attractive to amateur players looking to
turn professional (e-Sports Earnings, 2018).
Global data on revenue
Esports is a fast growing business with signiﬁcant
year-on-year increments in revenue of big companies. A
recent esports market report indicated that US$696 million
revenue was generated in 2017, with more than half of these
proﬁts generated by China and North America, and revenue
is expected to increase to US$1.5 billion by 2020 (Warman,
2017).
Different countries and jurisdictions have different sup-
port from their respective governments in regard to esports:
this ranges from a laissez-faire approach (e.g., USA and UK),
active government support of events (e.g., Singapore and
Hong Kong), and recognition of esports as a traditional sports
(e.g., China and Korea) combined with legislative measures
to facilitate the development of esports (e.g., Taiwan). Details
regarding support from the governments or national organi-
zations as well as penetration of the activities in different
places are summarized in Table 1.
Public health concerns associated with esports
Unlike other at-risk behaviors, such as smoking and sub-
stances use, engaging in gaming or participating in esports is
a normal activity and associated with beneﬁts. For youth
workers and parents, esports can be viewed as a means of
engaging children and youth (Slessor, 2018). For esports
players, they can learn how to collaborate with others and
build their sense of responsibility through the completion of
different tasks (Freeman & Wohn, 2017; Tang, 2018). It is
important to note that gaming is not equivalent to GD. From
a public health perspective, concern only arises when
engagement in gaming is excessive and the aim is to
minimize harms for both the players (amateur and profes-
sional) and viewers (on-site spectators, television audience,
and social media followers). However, at present, there is
little information on the health effects associated with
esports and some of the concerns noted below are drawing
reference to problematic gaming.
The notion that problematic computer use meets criteria
for an addiction and therefore should be included in ofﬁcial
psychiatric classiﬁcation systems was ﬁrst proposed by
Dr. Kimberly S. Young (1996) who had extensively studied
the condition and developed the Internet Addiction Test,
which is commonly used (Young, 1998). Since then, a
number of surveys and studies have been conducted in
different parts of the world. Yet, a systematic review found
that among the variables “time spent online” and “the use of
speciﬁc online applications,” most notably, gaming and
social application are the most common indicators of
Internet addiction (Kuss, Grifﬁths, Karila, & Hillieux,
2014). In the most recent iteration of the ﬁfth edition of
Diagnostic and Statistical Manual of Mental Disorders,
released in 2013, Internet Gaming Disorder was
included in the Appendix as a condition warranting further
research.
In June 2018, the WHO included GD as a mental health
condition in the ICD-11 (WHO, 2018c, 2018d). GD (with
online and ofﬂine variants) is characterized by impaired
control over gaming, increasing priority given to gaming
over other activities to the extent that gaming takes prece-
dence over other interests and daily activities, and continu-
ation or escalation of gaming, despite the occurrence of
negative consequences. It results in signiﬁcant impairment
in personal, family, social, educational, occupational, or
other important areas of functioning and would normally
have been evident for at least 12 months. HG is also
included in ICD-11 (WHO, 2018e). HG refers to a pattern
of gaming, either online or ofﬂine that considerably
increases the risk of harmful physical or mental health
consequences to the individual or to others. The increased
risk may be from the frequency of gaming, from the amount
of time spent on these activities, from the neglect of other
activities and priorities, from risky behaviors associated
with gaming or its context, from the adverse consequences
of gaming, or from a combination of these factors. The
pattern of gaming often persists in spite of awareness of
increased risk of harm to the individual or others (WHO,
2018e). Surveys in Asian countries have shown that the
prevalence rate of GDs/addiction among young people
ranged from 10% to 15% and the rate, compared to 1% to
10% in some western countries (Saunders et al., 2017).
Such marked differences in prevalence rates may be due,
at least part, to the absence of a standardized assessment tool
(Chung, Sum, & Chan, 2018; Chung et al., 2019; Kuss,
Grifﬁths, & Pontes, 2017). A project, under the auspices of
the WHO, is currently underway to address this gap in the
literature.
Diverging from the traditional categorical conceptual-
ization of pathology, embodied in our extant classiﬁca-
tion systems, it has been argued that gaming behavior
lies along a continuum, from normal gaming to GD
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Table 1. Support from governments or national organizations in the development of esports and penetration of esports activities
Countries/
jurisdictions Governments/national organizations to support esports Penetration of gaming/esports activities
Australia The Australian Esports Association (AESA) was formally
established as a non-proﬁt association in April 2013. It is a
national body that is actively involved in the development
of policy, planning, infrastructure, and initiatives for esports
in Australia (The Australian Esports Association, 2019)
68% of Australians have been identiﬁed as gamers
(Brand, 2015)
Around 1.5 million of Australians were esports fans in
2016 (Australia’s Broadband Network, 2017)
Canada Canada’s ﬁrst esports gaming arena in Richmond, BC, will
be set up to open in June 2019 and feature seating for 110
spectators (The Gaming Stadium, 2019)
21.2 million of Canadians were estimated to be gamers in
2018 (Newzoo, 2018a)
Game revenue reached US$2.4 billion in 2018
(Newzoo, 2019)
China In 2003, the General Administration of Sport of
China ofﬁcially recognized esports as a sports
event (Shijia, 2017)
About 560 million people, 70% of the country’s online
population play games in China. This accounts for 57%
of the global esports audience (Soo & Lee, 2018)
About 3.5 billion hr of esports videos were viewed and
11.1 billion esports streams were delivered in China in
2016 (Soo, 2017)
Germany Germany joined South Korea, China, Russia, Italy, and
South Africa by ofﬁcially recognizing esports. German
clubs are able to apply for non-proﬁt status. They will be
entitled to reduce corporate and commercial taxes and it is
easier for foreign esports players to compete in Germany
(Giles, 2018). In November 2017, Germany’s ﬁrst
national esports association – the eSport-Bund
Deutschland (ESBD) – was founded in Frankfurt
(Vila, 2017)
The number of frequent gamers in Germany was estimated
to be 28.9 million in 2016 (Germany Trade and Invest,
2016)
More than 20% of Internet users were aware of esport
offerings (Germany Trade and Invest, 2016)
Hong Kong The government viewed esports as a new sector with
economic potential. In 2018–2019, the government
allocated HKD100 million (US$12.8 million) to
promotion of esports including building facilities,
technological development, and talent nurturing
(Financial Secretary, the Government of the Hong Kong
Special Administrative Region, 2018). An esports and
digital entertainment node providing competition venue
for esports, the Cyberport Arcade, will be established in
the local IT hub Cyberport (The Government of the Hong
Kong Special Administrative Region, 2018)
The Hong Kong Tourism Board has organized the
“e-Sports & Music Festival Hong Kong” since 2017
(Hong Kong Tourism Board, 2018; Sun, 2017), which
has attracted tens of thousands of people (Leung, 2018)
Singapore Singapore’s Cybersports & Online Gaming Association
(SCOGA), a non-proﬁt organization, was founded by a
group of enthusiastic gamers and formally registered in
February 2008. It has been working with various
government bodies to advocate cyber-wellness and
launch digital literacy programs (Singapore’s
Cybersports & Online Gaming Association, 2019). With
the support by the National Youth Council, it launched
the Esports Academy in 2017 (Hio, 2017)
SCOGA estimated that over 2 million of the population in
Singapore were casual gamers and over 500,000 were
esports fans (Media Literacy Council, 2017)
South
Korea
In 2000, the government became involved in the Korean
e-Sports Association to manage esports and actively
promote esports competitions (Mozur, 2014)
The number of gamers in South Korea was estimated to be
28.9 million in 2018 (Newzoo, 2018b)
Game revenue reached US$5.8 billion in 2018
(Newzoo, 2019)
Taiwan The government supports and facilitates esports
development through different measures. Mayor of
Taipei promised to support the industry with the policy of
“private sector leads, government supports” (Department
of Sports, Taipei City Government, 2016). A dedicated
esports stadium was opened in Taipei in April 2017
(Wood, 2017)
The number of gamers in Taiwan was estimated to be 14.5
million in 2018 (Newzoo, 2018c)
Game revenue reached US$1.2 billion in 2018
(Newzoo, 2019)
(Continued)
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(Carragher, Krueger, Eaton, & Slade, 2015; Conway et al.,
2019; Eaton, Rodriguez-Seijas, Carragher, & Krueger,
2015; Orsolya & Zsolt, 2017). The upper end of this
continuum could also include excessive gaming, problematic
gaming, and HG. It is estimated that GD affects only a small
proportion of gamers (Anderson et al., 2010; Holtz & Appel,
2011; WHO, 2018d). Yet, the rapidly expanding industry of
esports has attracted a sizeable following. Out of the esti-
mated 7.7 billion people in the world, of which nearly 30%,
2.2 billion people are the active gamers and will further
increase to 2.73 billion by 2021 (Statista, 2017b). In light of
these number, the minority of gamers is sizeable and of
signiﬁcant public health concern (Chung et al., 2018).
A large number of studies have concluded that excessive
video game play can lead to a wide variety of negative
physical and psychosocial consequences (Grifﬁths, Kuss, &
King, 2012), such as cessation of hobbies or external
activities/social isolation (Yilmaz, Yel, & Grifﬁths, 2018),
sleep disruption (King et al., 2013), obesity due to physical
inactivity (Calvert, Staiano, & Bond, 2013), poor academic
performance (Wright, 2011), irritability (Wong & Lam,
2016), aggression (Coyne, Warbuton, Essig, & Stockdale,
2018; Lemmens, Valkenburg, & Peter, 2011), deep-vein
thrombosis (Chang, Burbridge, & Wong, 2013), family
conﬂicts (Schneider, King, & Delfabbro, 2017), low daily
life satisfaction (Mentzoni et al., 2011), and attention pro-
blems (Lau, Ip, Wong, & Ho, 2017; Nikkelen, Valkenburg,
Huizinga, & Bushman, 2014; Swing, Gentile, Anderson, &
Walsh, 2010).
A number of studies and reviews have been conducted to
determine whether video games with violent content cause
aggressive behaviors in players, especially in younger
children and adolescents (Anderson et al., 2010; Anderson,
Bushman, et al., 2017; Anderson, Suzuki, et al., 2017;
Bavelier et al., 2011; Boxer, Groves, & Docherty, 2015;
Byron Review, 2008; Calvert et al., 2017; DeCamp &
Ferguson, 2017; Exelmans, Custers, & Van de Bulck,
2015; Ferguson, 2015; Greitemeyer & Mügge, 2014; Holtz
& Appel, 2011; Huesmann, 2010; Kepes, Bushman, &
Anderson, 2017; Kühn et al., 2019; Lobel, Engels, Stone,
Burk, & Granic, 2017; Markey, 2015; Prescott, Sargent, &
Hull, 2018). These studies have found that males are more
prone to aggression than females (Verheijen et al., 2018)
and ethnic and cultural differences are apparent (Anderson
et al., 2010; Prescott et al., 2018). A recent paper reviewing
meta-analyses and research on violent screen media
conducted over the past 60 years, with an emphasis on
violent video game research, concluded that short-term and
long-term harmful effects are apparent (Anderson,
Bushman, et al., 2017). As the esports contain violent
elements, including shooting and killing enemies, we join
others’ calls in the literature for high quality, longitudinal,
and large-scale studies using validated tools to fully explore
the association between esports and health (Anderson,
Bushman, et al., 2017; Byron Review, 2008; Ferguson,
2015; Prescott et al., 2018).
Problematic gaming was also found to be positively
related to depression and impulsivity, and negatively related
to the quality of interpersonal relationships (Ryu et al.,
2018). Those with more gaming symptoms evidenced
greater levels of depression, academic declines, worsened
relationships with parents over time, along with increased
aggressive tendencies. Problematic gaming is comorbid
with several other mental health problems (Gentile et al.,
2011), such as anxiety disorder (Park, Jeon, Bae, Seong, &
Hong, 2017), substance-use behaviors (Van Rooij et al.,
2014), obsessive–compulsive disorder (Andreassen et al.,
2016), and suicidal ideation (Messias, Castro, Saini, Usman,
& Peeples, 2011).
There is a dearth of published research reporting the
potential harms associated with esports, although some
esports interviews and news reports have, anecdotally,
referred to some common health concerns, such as muscu-
loskeletal problems, visual disturbance, and mental fatigue
(Cheshire, 2019; Chua, 2017; Erzberger, 2018; Lagunas,
2019).
Professional players need to achieve good results at
international tournaments, so they spend long hours train-
ing, which occupy most of their daily lives. It is very
common for professional players to suffer from occupation-
al strain as they have to sit for long periods, from 12 to 15 hr
without much gross motor movements (Ashton, 2017;
Chua, 2017; Jacobs, 2015). Training in esports mainly
focuses on repeated ﬁne motor activities. Physical ailments
Table 1. (Continued)
Countries/
jurisdictions Governments/national organizations to support esports Penetration of gaming/esports activities
United
Kingdom
Established in 2016, the British Esports Association is a
not-for-proﬁt organization that aims to foster future
British talent, increase awareness of esports, and provide
expertise and advice. Its mottos are Promote, Improve,
and Inspire. With focus on the grassroots level, the
association hopes to help educate parents, teachers,
media, and the government about esports and its beneﬁts
(British Esports Association, 2019)
The UK’s esports audience is set to grow from 6.5 million
in 2016 to 8 million in 2019, with a cumulative annual




The US Government recognizes esports players as
professional athletes, issuing professional players P-1
visas (Lejacq, 2013; Tassi, 2013)
The number of gamers in America was estimated to be
178.7 million in 2018 (Newzoo, 2018d)
Game revenue reached US$31.5 billion in 2018
(Newzoo, 2019)
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like deep vein thrombosis, carpel tunnel, or back strains are
common, as a result of a mostly sedentary lifestyle and
demanding schedule (Grifﬁths et al., 2012). To become a
professional player, esports trainees have to get engaged in
esports in systematically and intensively around 15–17
years of age. Consequently, some teenagers may choose
to drop out of school (Leung, 2018). Very few players reach
a professional level of gaming. Of the estimated 1.5 billion
contemporary gamers, only a few thousand achieve profes-
sional competitive status (Nielsen & Karhulathi, 2017).
If trainees fail to achieve profession status, uncertain career
paths and low education level may be barriers hampering
success and progression (Sacco, 2015).
Esports fans are not only gamers but also dedicated
viewers. An average viewer watches 19 sessions per month,
with an average of 2.2 hr per session (Superdata, 2014),
excluding time spent playing and other screen use, the
associated long duration of screen time or sedentary lifestyle
increases the risk of obesity (Department of Health, The
Government of the Hong Kong Special Administrative
Region, 2014; Robinson et al., 2017).
DISCUSSION
In recent decades, research and clinical evidence have
accumulated on the adverse health effects associated with
problematic gaming. Esports, which is considered to be a
variant of video gaming, has been growing rapidly in recent
years with enormous number of players and viewers around
the globe. Similar to excessive video gaming, where a
minority of players will experience adverse health conse-
quences, we predict that a minority of those participating in
esports will encounter negative health impacts and we
predict an increase in the prevalence of GD or HG.
It has been argued that esports players are different
from other gamers, as they are more disciplined and adopt
measures to render themselves less likely to develop
adverse health problems related to problematic gaming
(Media Literacy Council, 2017). On the other hand, it has
been suggested that professional video game players can
be affected by problematic use due to high levels of stress
(Bányai, Grifﬁths, Király, & Demetrovics, 2018). A
recent literature review reported that the appropriate
length of time spent playing video games depends on the
age of the player, his/her individual characteristics, the
culture that he/she lives in, and his/her broader life
content (Kardefelt-Winther, 2017). There is a need for
the medical ﬁeld to build on the knowledge of problematic
gaming and conduct further research into the adverse
health consequences associated with esports, for both
players and viewers.
Large-scale surveys and analyses have been produced
by private ﬁrms specializing in market search and opinion
polling, such as Newzoo, Statista, Pew Research Centre,
focusing on esports’ market share, proﬁt, and revenue. By
contrast, few papers have been published in the academic
sector, medical community or health-related disciplines
on the potential adverse impacts, and effects of esports.
This imbalance of information might result in a bias
picture.
During our review process, we observed that many
publications did not explicitly mention conﬂicts of interest,
such as the sources of research funding and the relationship
with the funder. Hence, the collation and interpretation of
information should be treated cautiously. Many game
companies diminish or deny GD as an important clinical
and public health problem (Rumpf et al., 2018). Being a
business anticipating huge monetary returns, the industry is
promoting video gaming in the name of esports, although
whether esports should be considered as a sport is still open
to debate.
Identifying relevant sources of information for this paper
was not as straightforward as for a scientiﬁc or medical
review paper. Although there is a lot of piecemeal informa-
tion about esports on the Internet and in other various
sources, it is very difﬁcult to identify and collate the relevant
information in a systematic way using appropriate refer-
ences. Most of the currently available information is also
commercially driven or released by the industry without any
declaration of conﬂicts of interest.
The majority of references used in this brieﬁng paper is
from the English media, literature, websites, and other
communication channels.
Due to the above limitations, the information in this
paper is neither comprehensive, nor exhaustive. We hope
that this brieﬁng paper can give readers an overview on the
global situation of esports and possible adverse health
consequences.
CONCLUSIONS
With the rise of esports under the umbrella of gaming, it
seems reasonable to expect an increase in problematic
gaming and thus increased prevalence of GD and HG. With
the increasing demand for treatment services for gaming
addiction/disorder in different countries around the world,
especially in Asian countries (Hsu, 2018; Saunders et al.,
2017), this is a signiﬁcant public health concern.
Children and adolescents are particularly vulnerable to
risky and addictive behaviors (Potenza, 2013). Excessive
time spent gaming/engaging in esports may affect their
learning, psychological well-being, and development.
Experts from different disciplines should systematically
examine study the potential negative consequences of
esports. Given the recent addition of GD and HG in
ICD-11, it is especially timely to call for global public
health action to develop strategies in prevention of the onset
and progression of problematic gaming (including esports;
Chung et al., 2018). Joint efforts from experts in the medical
ﬁeld, health-related disciplines, sports science and gaming,
and esports industries, providing support for professional
players and viewers, can make esports not only fun but also
safer and healthier (King, 2018).
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